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© Electrophotographic printing device. 



@ A laser printer comprises a cartridge of a pho- 
tosensitive unit, a printing mechanism (10) for effec- 
ting a printing operation by electrifying a photosen- 
sitive member of the photosensitive unit, applying a 
light beam to the electrified photosensitive member 
to form an electrostatic latent image thereon, devel- 
oping the electrostatic latent image to create a visi- 
ble image and then transferring the image to printing 
paper, and a nonvolatile memory (2) for storing data 
indicating the printing history of the photosensitive 



unit. The printing device further comprises a micro- 
processor (1) for updating the data stored in the 
nonvolatile memory (2) each time the printing opera- 
tion is effected, checking whether the data stored in 
the nonvolatile memory (2) has reached a value 
corresponding to a service life of the photosensitive 
unit (42, 132), and generating a replacement requir- 
ing signal when it is detected that the data stored in 
the nonvolatile memory (2) has reached the value. 
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This invention relates to an electrophotographic 
printing device using a photosensitive unit which is 
required to be periodically replaced. 

In general, a laser printer has a photosensitive 
unit. The service life of the photosensitive unit 
terminates when a number of printing operations 
are effected and it becomes necessary to replace 
the photosensitive unit. With the laser printer, an 
electrostatic latent image is formed on the pho- 
tosensitive surface of the photosensitive unit and 
then toner is supplied to the photosensitive surface. 
Part of the toner is attached to the photosensitive 
surface according to the electrostatic latent image 
and the remaining toner is fed as spent or used 
toner into a used-toner box. 

The amount of used toner increases as the 
printing operation is repeatedly effected. Conven- 
tionally, the capacity of the used-toner box is so 
set that the used-toner box will be filled with the 
used toner when printing operations of a number 
corresponding to the replacement time of the pho- 
tosensitive unit are effected, and the service life of 
the photosensitive unit is checked according to an 
output signal generated from a used-toner sensor 
mounted on the used-toner box when it has de- 
tected that the used-toner box is filled with the 
used toner. 

However, if the replacement time of the pho- 
tosensitive unit is determined according to the 
amount of the used toner stored in the used-toner 
box, it is impossible to detect the optimum replace- 
ment time of the photosensitive unit since the 
amount of used toner obtained in each printing 
operation may vary according to the printing opera- 
tion. The used-toner sensor is relatively expensive 
and it is difficult to lower the manufacturing cost 

An object of this invention is to provide an 
electrophotographic printing device in which a pho- 
tosensitive unit can be replaced at an optimum 
replacement time. 

The above object is attained by an elec- 
trophotographic printing device comprising a car- 
tridge of a photosensitive unit, a printing mecha- 
nism for effecting a printing operation by electrify- 
ing a photosensitive member of the photosensitive 
unit, applying a light beam to the electrified pho- 
tosensitive member to form an electrostatic latent 
image thereon, developing the electrostatic latent 
image to create a visible image and then transfer- 
ring the image to printing paper, a non-volatile 
memory section for storing data indicating the 
printing history of the photosensitive unit; and pro- 
cessing section for updating the data stored in the 
nonvolatile memory section each time the printing 
operation is effected, checking whether the data 
stored in the nonvolatile memory section has 
reached a value corresponding to a service life of 
the photosensitive unit, and generating a replace- 



ment requiring signal when it is detected that the 
data stored in the nonvolatile memory section has 
reached the value. 

In this printing device, the nonvolatile memory 

s section stores data indicating the printing history of 
the photosensitive unit, and this data is updated 
each time the printing operation is effected. Since 
the total number of the printing operations is di- 
rectly reflected to the content of the nonvolatile 

70 memory section, it is possible to replace the pho- 
tosensitive unit at an optimum replacement time. 

This invention can be more fully understood 
from the following detailed description when taken 
in conjunction with the accompanying drawings, in 

75 which: 

Fig. 1 is a diagram showing the circuit con- 
struction of a laser printer according to the first 
embodiment of the present invention; 

Fig. 2 is a diagram showing the connecting 
20 section between card base plate and microproces- 
sor shown in Fig. 1 ; 

Figs. 3 and 4 are diagrams showing the 
ejecting mechanism for tine card base plate shown 
in Fig. 2; 

25 Fig. 5 is a diagram showing the construction: 

of printing mechanism section shown in Fig. 1; 

Fig. 6 is a diagram showing the internal 
structure of the laser printer according to the first 
embodiment; 

30 Fig. 7 is a flowchart for illustrating the pho- 

tosensitive drum controlling process performed by 
the microprocessor shown in Fig. i; 

Fig. 8 is a flowchart for illustrating the dis- 
playing process performed by the microprocessor 
35 shown in Fig. 1; 

Figs. 9 and 10 are diagrams showing exam- 
ples of a mechanism section for preventing the 
removal of the card base plate shown in Fig. 2; 

Fig. 11 is a diagram showing the circuit 
40 construction of a laser printer according to the 
second embodiment of the present invention; 

Fig. 12 is a diagram showing the printing 
mechanism section shown in Fig. 11; 

Fig. 13 is a diagram showing the internal 
4S construction of the laser printer according to the 
second embodiment; 

Fig. 14 is a flowchart for illustrating the print 
control operation performed by the microprocessor 
shown in Fig. 11; and 
so Fig. 15 is a flowchart for illustrating the his- 

tory value updating process performed by the 
microprocessor shown in Fig. 11. 

There will now be described a laser printer 
according to a first embodiment of this invention 
55 with reference to Figs. 1 to 10. 

Fig. 1 shows a circuit of the laser printer. The 
laser printer includes a microprocessor 1, a non- 
volatile memory or EEPROM 2, a display unit 3 for 
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displaying the normal state of a photosensitive 
drum which will be described later in detail, a 
display unit 4 for displaying the to-be-replaced 
state of the photosensitive drum and a display unit 
5 for displaying the service life state of the pho- 
tosensitive drum. The sections 2 to 5 are con- 
nected to the microprocessor 1 . The EEPROM 2 is 
connected to a port 1A of the microprocessor 1. 
The EEPROM 2 has a clock signal input terminal 
SK. an input port Dl to which signals are serially 
input in synchronism with the clock signal, an out- 
put port DO, and an enable signal input terminal 
CE. 

As shown in Fig. 2. the EEPROM 2 and the 
display units 3 to 5 are mounted on a card base 
plate 6. An edge connector 7 is formed on one end 
of the card base plate 6 and the EEPROM .2 and 
the display units 3 to 5 can be electrically con- 
nected to the port 1A by inserting the edge con- 
nector 7 into a reception connector 9 provided on 
the main body 8 of the printer. 

A mechanism section 10 is connected to a port 
1 B of the microprocessor 1 . Further, the micropro- 
cessor 1 is connected to a printer interface 12A of 
an external host computer 12 via an interface logic 
circuit 11. 

As shown in Figs. 3 and 4, a card ejection 
solenoid 13 is provided in the main body 8 of the 
printer and a core 13A of the solenoid 13 is con- 
nected to a card ejecting arm 15 via a coupling rod 
14. As shown in Fig. 3, the card ejecting arm 15 is 
engaged with part of the edge connector 7 of the 
card base plate 6 when the card base plate 6 is 
inserted into the connector 9. When the card ejec- 
ting solenoid 13 is operated, the card ejecting arm 
15 is pushed out to separate the edge connector 7 
of the card base plate 6 away from the connector 9 
as shown in Fig. 4. That is, the card ejecting 
solenoid 13, coupling rod 14 and card ejecting arm 
15 are combined to constitute a card ejecting 
mechanism. 

As shown in Fig. 5, the mechanism section 10 
includes a motor 21 for driving a roller provided to 
feed transfer paper and rotate the photosensitive 
drum to be described later, a motor driving circuit 
22 for driving the motor 21, a laser scanner unit 23 
for scanning the photosensitive surface of the pho- 
tosensitive drum by applying a laser beam to the 
photosensitive surface of the photosensitive drum 
according to data supplied from the host computer 
12, a high voltage power source 26 for applying a 
high voltage to an electrifying charger 24 and 
transferring charger 25, a paper feeding solenoid 
27, a fixing heater 28, an operation unit 29, various 
sensors 30 including a toner empty sensor and a 
plurality of paper sensors disposed on the feeding 
path of the image transferring paper, a sensor 
circuit 31 for controlling the various sensors 30, 



and the card ejection solenoid 13. 

Fig. 6 shows the internal structure of the laser 
printer. A photosensitive drum 42 is disposed in the 
substantially central portion of a casing 41 . 

5 The electrifying charger 24, laser scanner unit 

23, developing unit 43 for supplying toner, transfer- 
ring charger 25, cleaning unit 44 for removing toner 
from the photosensitive drum 42 and de-electrify- 
ing lamp 45 for de-electrifying the photosensitive 

10 drum 42 are disposed around the photosensitive 
drum 42. 

The laser scanner unit 23 includes a laser 
oscillator, a polygon mirror for changing the projec- 
tion direction of a laser beam, and a polygon motor 

75 for driving the polygon mirror. When the laser 
scanner unit 23 scans a laser beam on the pho- 
tosensitive surface electrified by the electrifying 
charger 24, an electrostatic latent image is formed 
on the photosensitive surface. The electrostatic la- 

20 tent image is changed into a visible image by toner 
supplied from the developing unit 43. 

Sheets of transferring paper are stacked in a 
paper supplying section 46, and supplied from the 
paper supplying section 46 one by one and fed to 

25 the transferring charger 25 by means of the feed- 
ing unit 47. The transferring charger 25 transfers 
the toner image formed on the photosensitive drum 
onto the transferring paper 48. A pick-up roller 49 
is driven by the paper feeding solenoid 27 to feed 

so out the transferring paper 48 from the paper sup- 
plying section 46. 

The transferring paper 48 is fed from the trans- 
ferring charger 25 to a fixing roller 50 which is 
heated by the fixing heater 28. After the toner is 

35 thermally fixed on the transferring paper 48, the 
transferring paper is fed to the ejecting section 51 
and ejected therefrom. 

The microprocessor 1 is designed to effect the 
process of controlling the photosensitive drum 

40 shown in Fig. 7 and the displaying process shown 
in Fig. 8. 

In the process of controlling the photosensitive 
drum, the printing history indicating value is 
checked in the step S50. The step S50 includes a 

45 process of checking that the printing history in- 
dicating value of M 0 n is set in the EEPROM 2 
mounted on a card base plate 6 which is inserted 
into the connector 9 when a new photosensitive 
drum 42 is set. 

so When it is detected in the step S50 that the 

- printing history indicating value stored in the 
EEPROM 2 has not reached the service life of the 
photosensitive drum 42, it is checked in the step 

551 whether or not a print starting signal is sup- 
55 plied from the host computer 12. If the print start- 
ing signal is not present it is checked in the step 

552 whether a printer error has occurred or not, 
and rf no printer error is detected, it is checked in 
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the step S53 whether a correction request* for the ' 
printing history indicating value is supplied from 
the host computer 12 or not. 

If it is detected in the step S51 that the print 
starting is supplied from the host computer 12, the 
printing history indicating value stored in the 
EEPROM 2 is updated, and the printing operation 
is effected. In the printing operation, the motor 21 
and the polygon motor of the laser scanner unit 23 
are driven. After this, it is checked whether or not 
the polygon mirror is rotated in synchronism with a 
constant rotation within a predetermined period of 
time. If it does, a cut sheet feeder operating signal 
is generated to drive the paper feeding solenoid 
27. In response to this, the pick-up roller 49 is 
operated to feed out the transfer paper 48 from the 
paper supplying section 46 to the paper feeding 
path 47. 

Further, the photosensitive drum 42 is rotated 
by means of the motor 21 and the photosensitive 
surface thereof is electrified by means of the elec- 
trifying charger 24. After this, the photosensitive 
surface is scanned by and exposed to a laser 
beam from the laser scanner unit 23 so as to form 
an electrostatic latent image on the photosensitive 
surface. Then, when the developing unit 43 sup- 
plies toner to the photosensitive surface, the toner 
is selectively attached to the photosensitive surface 
to change the electrostatic latent image into a 
visible image. In the image transferring section, the 
transfer paper 48 is electrified by the transferring 
charger 25 and thus a toner image is transferred 
onto the transfer paper 48. After this, the transfer 
paper 48 is thermally fixed by means of the fixing 
roller 50, fed to the ejecting section 51 and ejected 
therefrom. 

If it is detected in the step S50 that the printing 
history count stored in the EEPROM 2 has reached 
a number corresponding to the service life of the 
photosensitive drum 42, for example, 10000, a re- 
placement request for the photosensitive drum 42 
is output as a status signal to the host computer 
12. After this, when the card ejecting solenoid 13 is 
driven to move the card base plate ejecting arm 
15, the card base plate 6 is removed from the 
connector 9. When the host computer 12 has re- 
ceived a replacement request from the printer, it 
informs the operator that the photosensitive drum 
should be replaced. 

If an error occurs in the printer for some rea- 
son, the card ejecting solenoid 13 drives the card 
base plate ejecting arm 15 so as to remove the 
card base plate 6 from the connector 9. 

When a correction request for the printing his- 
tory count is generated from" the host computer 12, 
the printing history count stored in the EEPROM 2 
is corrected. The correction operation includes a 
process of clearing the printing history count. 



In the display process shown in Fig. 8, the 
microprocessor 1 reads out the printing history 
indicating value from the EEPROM 2 in the step 
S60 so as to check the service life of the photosen- 

5 sitive drum. 

Then, it is checked in the step S61 whether or 
not the history count is smaller than 9900 which is 
near the service life value and it is checked in the 
step S62 whether or not the history count is small- 

70 er than 10000 which is equal to the service life 
value. When the history count is smaller than 9900, 
the normal state display unit 3 is turned on and the 
replacement time display unit 4 and drum service 
life display unit 5 are turned off in the step S63. 

15 When the history count lies in the range of 9900 to 
9999, the replacement time display unit 4 is turned 
on and the normal state display unit 3 and drum 
service life display unit 5 are turned off in the step 
S64. Further, when the history count is equal to or 

20 larger than 10000, the drum service life display unit 
5 is turned on and the normal state display unit 3 
and replacement time display unit 4 are turned off 
in the step S65. 

In this embodiment with the above construc- 

25 tion, when a new photosensitive drum 42 is set, a 
card base plate 6 on which an EEPROM having a 
printing history count of n 0" stored therein is 
mounted is inserted into the connector 9. 

If, under this condition, the printing operation is 

30 started in response to a print starting signal from 
the host computer 12, the printing history count in 
the EEPROM 2 is updated or incremented by "1 n , 
for example, each time the printing operation is 
effected. 

as The microprocessor 1 periodically reads out 
and checks the printing history count of the EEPR- 
OM 2. In the initial period of time after the pho- 
tosensitive drum 42 is replaced, the printing history 
indicating value is small and therefore the drum is 

40 determined to be set in the normal state so that the 
normal state display unit 53 will be turned on. 
Thus, it informs the user of the present situation. 

After this, when the printing operation is repeat- 
edly effected, the printing history count becomes 

45 gradually larger. When the history count becomes 
near the service life value, the microprocessor 1 
determines that the replacement time for the pho- 
tosensitive drum 42 has come and turns on the 
replacement time display unit 4, thus informing the 

so user of the present situation, in this case, the user 
may prepare a new photosensitive drum and a card 
base plate before the service life of the drum now 
used has come to an end. 

If, under this condition, the printing operation is 

55 further repeatedly effected, the printing history in- 
dicating value becomes equal to the service life 
value. At this time, the microprocessor 1 turns on 
the service life display unit 5 f thus informing the 
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user of the present situation. At the same time, the 
microprocessor 1 causes the card ejecting solenoid 
13 to drive the card ejecting arm 15 so as to 
remove the card base plate 6 from the connector 9. 
Therefore, the user replaces the photosensitive 
drum 42 by a new photosensitive drum and inserts 
a new card base plate into the connector 9, thus 
making it possible to effect the printing operation. 

In this way, since the printing history count 
which is updated in each printing operation is 
stored into the EEPROM 2 which is a nonvolatile 
memory and the photosensitive drum 42 is re- 
placed when the history count has reached the 
number corresponding to the service life of the 
drum, it becomes unnecessary to use a relatively 
expensive toner sensor unlike the conventional 
case, and the economical efficiency can be en- 
hanced. Further, unlike the method of detecting 
that the used-toner box is filled with used toner, the 
service life of the drum can be always correctly 
detected in this invention. Therefore, the photosen- 
sitive drum can be securely controlled. Further, 
since the EEPROM 2 is mounted on the card base 
plate 6 and the EEPROM 2 can be exchanged by 
exchanging the card base plate 6, the treatment 
thereof is easy. 

Since the printing history count stored in the 
EEPROM 2 is repeatedly read out and the display 
unfts 3, 4 and 5 are selectively turned on according 
to the readout history count, the optimum replace- 
ment time of the photosensitive drum can be easily 
obtained and preparation for replacement of the 
photosensitive drum 42 can be easily made. 

The card base plate 6 is automatically ejected 
when the printing history count has reached the 
service life value of the photosensitive drum. 
Therefore, the replacement operation of the card 
base plate can be simplified. 

In the above embodiment, when the service life 
of the photosensitive drum 42 is terminated, the 
card base plate 6 is automatically ejected by using 
the card ejecting solenoid 13, coupling rod 14 and 
card base plate ejecting arm 15. However, the 
construction is not limited to the above embodi- 
ment, but can be made as shown in Figs. 9 and 10, 
for example. That is, in this example, one end of a 
card holding arm 81 is supported on the main body 
B of the printer and the card holding arm 61 is 
supported by means of a spring 62 so that the 
other end of the card holding arm 61 can be 
rotated by a small angle in a clockwise direction in 
the drawing. Further, when the card base plate 6 is 
inserted into the card base plate reception connec- 
tor 9 and then the photosensitive drum 42 is set, a 
projection 64 formed on a drum unit 63 rotates the 
card holding arm 61 in a counterclockwise direction 
against the force of the spring 62 so as to engage 
an engaging portion 61 A formed on the other end 



portion of the card holding arm 61 with the rear 
end of the card base plate 6 and prevent the card 
base plate 6 from being removed. With this con- 
struction, the card base plate can be securely held 
5 in connection with the connector 9 in a period from 
the time when the photosensitive drum is set until it 
is replaced. 

Next, a laser printer according to a second 
embodiment of this invention is described with 

io reference to Figs. 11 to 15. 

Fig. 11 shows a circuit of the laser printer. The 
laser printer includes a microprocessor 101, a non- 
volatile memory or EEPROM. 102 connected to a 
port 101 A of the microprocessor 101 and a printing 

75 mechanism 103 connected to a port 101B of the 
microprocessor 101. The microprocessor 101 is 
connected to an interface logic circuit 104 which is 
in turn connected to a printer interface 105A of an 
external host computer 105. 

20 The printing mechanism 103 includes a motor 

111 for driving a roller provided to rotate a pho- 
tosensitive drum to be described later and feed 
transfer paper, a motor driving circuit 112 for driv- 
ing the motor 111, a laser scanner unit 113 for 

25 scanning the photosensitive surface of the pho- 
tosensitive drum by applying a laser beam to the 
photosensitive surface of the photosensitive drum 
according to data supplied from the host computer 
105, a high voltage power source 116 for applying 

30 a high voltage to an electrifying charger 114 and 
transferring charger 115, a paper feeding solenoid 
117, a fixing heater 118, an operation unit 119. 
various sensors 120 including a toner empty sen-" 
sor and a plurality of paper sensors disposed on 

as the feeding path of the image transferring paper, 
and a sensor circuit 121 for controlling the various 
sensors 120. 

Fig. 13 shows the internal structure of the laser 
printer. A photosensitive drum 132 is disposed in 

40 the central portion of a casing 131. 

The electrifying charger 114, laser scanner unit 
113, developing unit 133 for supplying toner, trans- 
ferring charger 115, cleaning unit 134 for removing 
toner from the photosensitive drum 132 and de- 

45 electrifying lamp 135 for de-electrifying the pho- 
tosensitive drum 132 are disposed around the pho- 
tosensitive drum 132. 

The laser scanner unit 113 includes a laser 
oscillator, a polygon mirror for changing the projec- 

50 tion direction of a laser beam, and a polygon motor 
for rotating the polygon mirror. When the laser 
. scanner unit 113 scans a laser beam on the pho- 
tosensitive surface electrified by the electrifying 
charger 114, an electrostatic latent image is formed 

55 on the photosensitive surface. The electrostatic la- 
tent image is changed into a visibleimage t>y toner 
supplied from the developing unit 133. 

Sheets of transferring paper ae stacked in a 
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paper supplying section 136, and supplied from the 
paper supplying section 136 one by one and fed to 
the transferring charger 115 by means of the feed- 
ing unit 137. The transferring charger 115 transfers 
the toner image formed on the photosensitive drum 
onto the transferring paper 138. A pick-up roller 
139 is driven by the paper feeding solenoid 117 to 
feed out the transferring paper 138 from the paper 
supplying section 136. 

The transferring paper 138 is fed from the 
transferring charger 115 to the fixing roller 140 
which is heated by the fixing heater 118. After the 
toner is thermally fixed on the transferring paper 
138, the transferring paper is fed to the ejecting 
section 141 and ejected therefrom. 

The microprocessor 101 is designed to effect 
the controlling process shown in Fig. 14 in re- 
sponse to a print starting request supplied from the 
host computer 105. 

That is, when the microprocessor 101 receives 
the print starting request, it supplies a printer busy 
signal to the host computer 105 in the step S101, 
drives the motor 111 in the step S102 t and drives 
the polygon motor of the laser scanner unit 113 in 
the step S103. After this, it is checked in the step 
SI 04 whether or not the polygon mirror is rotated 
in synchronism with a constant rotation within a 
predetermined period of time. If it does, a cut sheet 
feeder operating signal (CF signal) is generated to 
drive the paper feeding solenoid 117. In response 
to this, the pick-up roller 139 is operated to feed 
out the transfer paper 138 from the paper sup- 
plying section 136 to the paper feeding path 137. if 
the polygon mirror is not rotated in synchronism 
with a constant rotation within a predetermined 
period of time, an error process for the polygon 
motor is effected in the step S106. 

When the cut sheet feeder operating signal is 
output, a history updating operation is effected in 
the step S107. 

Fig. 15 shows the- history updating process. 
Before shipment from the factory, data "0" is pre- 
viously set as a history count into the EEPROM 
102. 

In the history updating process, it is checked in 
the step S110 whether or not the content or the 
history count of the EEPROM 102 is set at 10000 
which is defined as a preset number corresponding 
to the service life of the photosensitive drum 132. 

If the history count is not equal to 10000, it is 
set in the standby state until it is detected in the 
step S111 that the paper is fed. When the paper is 
fed in response to the cut sheet feeder operating 
signal, the content or history count of the EEPROM 
102 is incremented in the step S112. 

When the history count has reached 10000, a 
replacement request of the photosensitive drum 
132 is supplied as a status signal to the host 



computer 105. 

in the next step S114, it waits for a counter 
clear request supplied from the host computer 105 
after the photosensitive drum has been replaced. If 
s the counter clear request is received, the history 
count of the EEPROM 102 is cleared to "0" in the 
step S115. In this case, the microprocessor 101 
inhibits the printing operation until the counter clear 
request from the host computer 105 is received, 
to In the second embodiment with the above con- 
struction, when the print starting signal from the 
host computer 105 is received, the motor 111 is 
first driven and then the polygon motor of the laser 
scanner unit 113 is driven. 
75 Then, a cut sheet feeder operating signal is 
generated, and the paper feeding solenoid 117 is 
operated to drive the pick-up roller 139 so as to 
supply a sheet of transfer paper 138 from the 
paper supplying section 136 to the feeding path 
20 137. At this time, the count of the EEPROM 102 is 
incremented by "1 n . 

The photosensitive drum 132 is rotated by 
means of the motor 111, and the photosensitive 
surface is electrified by the electrifying charger 114 
25 and then scanned by and exposed to a. laser beam 
from the laser scanner unit 113 to form an electro- 
static latent image. Toner is attached to the electro- 
static latent image by means of the developing unit 
133 so that the electrostatic latent image may be 
30 changed into a visible image. The visible toner 
image is transferred onto the transfer paper 138 
which is electrified by the transferring charger 115 
in the transferring unit The transfer paper 138 
having the toner image transferred thereon is ther- 
35 maily fixed by the fixing roller 140 and then ejected 
by the ejecting unit 141. 

in this way, the printing operation for one sheet 
of paper is completed. When a plurality of sheets 
of paper are printed, a cut sheet feeder operating 
40 signal is repeatedly generated at a preset time 
interval, and the paper feeding solenoid 117 and 
pick-up roller 139 are operated at the preset time 
interval so as to sequentially feed sheets of transfer 
paper 138 one by one from the paper supplying 
45 section 136 to the feeding path 137. Then, the 
count in the EEPROM 102 is incremented by "1" 
each time a cut sheet feeder operating signal is 
output 

Thus, the printing operation is repeatedly effec- 
so ted, and when the count in the EEPROM 102 has 
reached 10000, a replacement request of the pho- 
tosensitive drum is transmitted from the micropro- 
cessor 101 to the host computer 105. In response 
to the replacement request, the host computer 105 
55 displays message of replacement of the photosen- 
sitive drum on a CRT display unit, for example, and 
when detecting the responding operation effected 
by the operator, the host computer 105 transmits a 
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counter clear request to the microprocessor 101. In 
this way, the microprocessor 101 clears and initial- 
izes the history count of the EEPROM '102 to "0". 

After this, when the photosensitive drum is 
replaced by the operator, the EEPROM 102 re- 
starts the service life counting operation for the 
newly set photosensitive drum. 

In this way, since the number of printing oper- 
ations can be measured by means of the history 
counter of the EEPROM 102, the photosensitive 
drum can be replaced at an adequate time. Fur- 
ther, since the history counter of the EEPROM 1 02 
is cleared each time the photosensitive drum is 
replaced, it is not necessary to wastefully replace 
the memory. Further, since the EEPROM 102 is a 
nonvolatile memory, the count can be held even 
when the power source of the printer is interrupted. 

Since the service life of the photosensitive 
drum is checked by counting the number of oper- 
ations of the cut sheet feeder for driving the paper 
feeding solenoid 117, a special mechanism other 
than the sensors which are already provided is not 
necessary in order to count the number of feeder 
operations, simplifying the service life checking 
process. 

Further, since the replacement of the photosen- 
sitive drum can be confirmed and the clear instruc- 
tion for the EEPROM 102 can be generated by 
means of the host computer 105, it becomes easy 
to control the printer. 



Claims 

1. An electrophotographic printing device com- 
prising: 

a cartridge of a photosensitive unit (42, 132); 
a printing mechanism (10, 103) for effecting a 
printing operation by electrifying a photosensitive 
member of said photosensitive unit (42, 132), ap- 
plying a light beam to the electrified photosensitive 
member to form an electrostatic latent image there- 
on, developing the electrostatic latent image to 
create a visible image and then transferring the 
image to printing paper; and 
a nonvolatile memory means (2, 6; 102) for storing 
data indicating the printing history of the photosen- 
sitive unit (42, 132); 
characterized by further comprising: 
processing means (1, 101) for updating the data 
stored in said nonvolatile memory means (2, 6; 
102) each time the printing operation is effected, 
checking whether the data stored in said non- 
volatile memory means (2, 6; 102) has reached a 
value corresponding to a service life of said pho- 
tosensitive unit (42, 132), and generating a replace- 
ment requiring signal when it is detected that the 
data stored in said nonvolatile memory means (2, 



6; 102) has reached said value. 

2. An electrophotographic printing device ac- 
cording to claim 1 , characterized in that said non- 
volatile memory means (2, 6; 102) is a nonvolatile 

5 memory card (2, 6), and said processing means (1, 
101) includes a connecting section (9) to which 
said nonvolatile memory card (2, 6) is removably 
attached. 

3. An electrophotographic printing device ac- 
70 cording to claim 2, characterized by further com- 
prising ejecting means for removing said non- 
volatile memory card (2, 6) from the connecting 
section (9) of said processing means (1, 101) in 
response to at least one of a printing error and the 

75 replacement requiring signal. 

4. An electrophotographic printing device ac- 
.. cording to claim 2, characterized by further com- 
prising stopper means (61 - 64) for preventing the 
removal of said nonvolatile memory card (2, 6) 

20 when said photosensitive unft (42) has been set in 
said printing device. 

5. An electrophotographic printing device ac- 
cording to claim 1, characterized by further com- 
prising a display means (3, 4, 5) for displaying the 

25 state of the photosensitive unit (42, 132), corre- 
sponding to the data stored in said nonvolatile 
memory means (2, 6; 102). 

6. An electrophotographic printing device ac- 
cording to claim 1, characterized in that said pro- 

30 cessing means (1, 101) further includes correction 
means for setting in said nonvolatile memory 
means (2, 6; 102) data indicating a desired printing 
history of said photosensitive unit (42, 132). 

7. An electrophotographic printing device ac- 
35 cording to claim 6. characterized in that said preset 

means includes means for initializing the data 
stored in said nonvolatile memory means (2, 6; 
102) upon application of a clear request which is 
generated from an external device after the pho- 
40 tosensrtive unit (42, 132) has been replaced. 
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